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_— - UNIT TYCATL A
FHIA M. 407 SHUSTLE (CTV O4G 8. JP94835-500, 508/,
CRITICAL [VENS LISY _2209821-503
CiellICALIlY _ 2F1R SHEET 1 oF b
AUk MHHIE AND FATLURE CFTECT
—__[AUSE Ory EHG ITEH . KA1 IDNALE FOR ACCTPIANCE
lows ol +26 Swilched Mo Pan-LilL antion in BESION FEATWAES
Piimer 10 Lhe #10U. response Lo commpands .
' The TVCAlens Assembly is comprisad of 16 electrical subassenslies: 13 subatsemhlips
Herst fase: aré BUA Astro designed and fabricated wsing alandard printed-circwit board Lype uf
I¥l Lass af glbow FIU canslructlign., Tke remaining three assenbliec, high valtage power iupp‘r, vscillatar,
A0 Power OndOFF Switching. caniral prevents and slepper moturs, are vendor supplied componmnts which have been specidied ang
sloming Llwe RHS . purchised according bo ACA Specifycalian Conbrol Drawings {5COs) prepared by wogi-

neeriag and veliability assorance, Specifications per the 5D are prepared Lo
establish Lhe design, performance, test, qualification, and acceplance requirements
lar a precured piece of equipnent.

Pards, malerials, processes, and desion guidedines far the Shuttle CCTY pregram ace
specified in acigrdance with ACA 2295503, This docomenl defines Lhe program requira-
ments for selaclion and conbral ol EEE paris. Ta Lhe moximum exkeal, and vonsizgenl
wilh gvarlabibily, al7 paris have veen 1elected Trom ailitery specificalivns ot the
J6H Tevel, a5 a mindmen. 1o additran to bhe averall sclection criteria, & subset of
yenersl gurposs preterved parts has been defiAed by this docoenl and ihe RCA Govern—
fent Syslens Oivizien Standsrd Parls List.  In ihe cdse of Lhe [MDS 4nd TTL family of
micrucircuils, devices are screened and tesied to the HIL-5TD-BBIL equivaleni and
procured uwader the designalians al HI-RELAAM) and SNC S4LS From RLA-550 aad Texas
lastruments Corp. respeclively. Parls notl incluted in the above dacumeais have Bepn
wsedd 0 L design andy afier & nonslandard 10em approval forn IHSEAF} has been pre—
porvd, submilied b0 Beliawillty Assuraoce Coyineering IRAE) and appraved lor use 14
ihe specific spplicationis] detined in the HSIAT by HASA- JSC.

Wirsl-Tase Circwit Analyses have bogn gerformed and docementsad Tur a1l circail
esiins Lo dewuayirale Lhat sudficient operalbog margine exist lor o117 operating
fondibions,  The analysis was warst case-ia Lhal the value for cach of the variable
Paromelers was el ta Timits ihdat will drive the culput 10 & waxrmen (ar mynimun] .

A compurenl @pplication review aml 4nd)ysis was conducted to verity that toe applied
slegst wa warh pigie pacl by the Jemperatory gxctronei ddentilied with enviroementat
qualificatlon testing does wel ewceed the alress oerating values idenlified in REA
FFLLENT L

I addilion, an objective ewanimatlion al Lhe design was perlormed thrauvgh o PDH and
ke to weridp that the 1YL/l éns axsembly met specilicalion and contractual reguire-
nenls,

ALY 4151
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_ LT _ IWC/TIA -
TR SHUITLE CLCTV Dkl WO, _ 2:Ydd14-30k, G007
CHINLCAL [IEMS LIST 22040212503
CRLIICALITY 2710 SHEET Fa GF A
FALLURE HWIDE AnD FARILURE EFFELT .
{atlSE 0w FHD | TEH EATIDNAE FOH ACCEPTAMCE
Lons wf +7BY Swinched DESIGH FLATURES {Conkinued]
IMower to the FIU. Ha Pan-tile mokian tn
. FESpONSE Lo Comnands. HARE BOARD DESIGN (Ad)
L Yersi Case: M design of the assoriated AR board is contructed From laminatad copper—:lad
M Puwer DofUEL Swikching. loss of elbon PTU epavy glass shaakt INEWA G-1} Grade FR-4), PER MIL-P-RR6FPA. Circuit conmeckions
controb presenys are mede ihrough printed Erades which run 1rom poiot bto painl on the baard
stawing Lhe RHS. surdsces. Every lrace berminates sl an annular ring. fhe anaular ring surreunds
ihe hoke ¥n which & ceaponenl Teso ar terminal is Yocated. This ring provides
- & faating for the calder, ansuring gqood mechanical ond electirical pertarmange .,

lts siz2 and shape are goveroed by MIL-P-55BA0 ds ara brace widths, spacing

and rouking. Thesie réguirencnls are reiteraced specifically in drowing males

ta furiber assure complionce. Varialians between the arlwsrk masler ond the Final
product (due ta ireegularities of Lhe etching process) ark also wwntralled by dram-
ing nates. This prevents adhang deteclive bodrds from good srtwark. Holes which
house na bead or berminal, but serve only to eltectrically inlercennect the differeni
board layers, comlew stibch bars lor mechdnical swpport” dnd ancredsed eeliabibiby.

Ene thru hobes are drilled fram & darill Lape thos elimindbian Lhe possibilsby of
huwiant error and wllowiag tighl control aver hole and ansular rjag concentricity, an
1aportant religmility criterion. Afger drilling and stching, & copper clagding e
tin-lead plated per HIL-SI0-1395. This prowides for easy ano veliable weldering at
Lhe Lime of buard assembly, oven afrer perisds of prolanged sUovage.

BOAKD ASSEROBLY (ESEGH (Af)

A1) conpanents are installed in o menner which assures oawioum reliability.
Component leads are pre—tinned, allowing tolal welting ot splder Jainty. &I lears
are lormed Ly pravide skeess relief and Lhe bodiv, af larqe Leispaianls ard Slakwd.
Special mounting and haodllimy jastructiens are included in gach draving requised
after Fingl assembly. The woard 15 coatod with wrelhano which PruLecks against
bunidity amd contamiaalion.

BOARD REPLACEMEN)

The A6 board is secured in the electronics asseobly by vl d=—glaveld besyl i
Copper fdrg guides. Conmeclions are mide Lo Lhe aother Board wikh B -aat ed
comneclors.  Drsangagemenl during launch is preveated by a wuver which spans the
Board®s tree edye.

U 4 1044 Lot Yo
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CRIT]CAL [JEHS L15T d8Z1-503
SlEETD ] OF B

T FAILDRE WONC wHD
_ fagal

" FAELLRE EFFECT
_ (% EHD _J1tH

Lass aF «2BY SWfidihed
Poner Eo Che FTL

iyl
i Poser On/00D Swilghing,

RAT[(448LE FOR ACCEPTAMCE

Hu Pan—tilt motion in
feapunse Lo commands.

Horsl Case:

Lass af elbow PIU
cantrel prevents
slowiny the FHS.

OUALIF[CATEDN TEST

for Quabificatiun Tesl Flaw, see Table 2 lacated at the Froai aof this book.
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CRIVECALNIY FEL}

T THILURE WMIE AND
CaUSE
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UHIT THCACIA

SHUTTLE CCTW WG W), 2 -
CRITICAL ITEHS LLST T

I
SHLET | OF d .

FATLUAE ETFECT
OH EHD ITEH

Tine of +208Y 5wt tched
Poner Lo Ehe FTU,

I
1L

AL Pomir Oo/O0FT Switching.

.ol

Hy Pan-LT1L motdon ia
respinse 40 cownands .

Mursl Case:

1o of elbaw PID
colitrdl prevents

iluwiag the BHS,

i RATIOHALE FOR ACLEPYVANCE
RCCEPTAHCE TEST :
The CETV syslems' BWL/OIA is sobjected directly, withaut vibration isolatars whichk
mighL be used ip Wheis normal installalian, to fhe Following testing:

* VYibralion: 20-00Hz : 3 UBAOLt-rise From 0.0i GErng
BR-350 d.; 0098 G e
AoU-790 Ha: -3 dBfID Dit-slope
lest Duratian: | Hinule per Asis
Test Level: b. 1 Gros

* Thermal Vecwum: In a pressorg of (PRl Torr, tha Lemperatvre shadl be as
13l Jows:

I25° F: Time to stablire equipnent plus | hour
22" T: Time Lu stablize eguipment plus | howr
VESE T: Time L stablize equipment plus | hour

lhe TWOACLA may ol have been subjected Lo the vacumn condiilson.

for duceplance Test Tlow, see Table | localed &l the 1ronl of Lhis bogk,

OPERRTIDNAL TESTS

THOrET 10 MMy 1hat CCIY coaponeats are operaticnal, & best omst yerily Lho
health of all the commanl related cospinznts Foon the MY (A7A1) paae] switch,
Lhraugh [he RCY, thrcugh Bhe sync lings Lo the Canera/PTU, te Lhe ConeraiPTd coumamd
decoder.  The test wyst alse verify the camera's ability g praduce vides, Lhe ¥4's
sbillty to route video, and the manitor s abi 1ty to display videa. A similar tast
wiuld be perfored to verify Lhe HOH command fath,

Pre-launch un Brbiler Tesl/En-Fliyht Test

(MITE: Tn-Flight testln? of Che e lbow camera P awst nat be condusbod as lorg
as Lhe crit 1/1 inkerference is present,

V. Poier (LT Sysiem,

2o Via ke PIS panel, select a winitor as destinat on and 1w Cauera umder
test as suwpce,

1. Send “Lamers Powir On% conmand Fram piHS pane ],

1, Select *External Syac® an menitar,

5 Dhiserve wideo displayed on monitor.  Note that, if wideo on poniter is

syichronized {i.e., stable rister}, then this indin:dte-; thal the canera
1S recelwing comosite spnc From Ehe RCU apd that Lhe Camezea {s podue lng
svachronfzed video,

6o Serdd Pan, Till, Focus, Taow, ALC. aml BAMMA cowmands amd visually {either
#1a Lhe manitor or direct observalion) verify opErat jon.

FooSefecl downdink as doest inat jon aod camcra ander Lest as sourge.

A. fhserve yidies routed bn e 1ink ., .

O Send "Comera Pawer OFF coamanl via PIS panel.

10. Ruprat Steps 3 Bhough 5, enCopl QS4u0 Commdmis wid bhe MW Crintand path.

4906 This proves that the COTY wpripiant e mpural iungl,

AN
= — e,
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- -~ T o _TuciCia
FMEA MO, _ 4.2 SHIITELE CCTV WG MO, 2294815006 SOES
CRITICAL [TEHS L1ST ¢l- .
LRITICALINY 21k SHEET 5 . nF g __
TUTARLURE HODE AMID ' FATLURE EFFECT ) "" )
. CFUEE : i £HD ITEH | _. AATIGHALE FOR ACCEP TAMCE
RN 3",‘1“”'“' Mo Faa-tI}L molios in Qa/THIPECTIOH
rrspunse b comoands. Brocursment Lonfrgl - Fhe TV{/0LA EEE Parls and hordware ilems are procured from
L [ase: dppraved vendars and supaliers, which meel the raguirementsi set Farkh 1n the CETV
Pyl bersi Lase: contract and Quality Flan work Statemenl {W5-26911763, Resident DCAS persannel

Loss of elbow Fli : "
review all procarement documents ta establizh the need For GSI on selected parts
conlral pravents 1PAL 5173

slming Elhe ANS.

At PFuwer Ua 01 Swicching.

Incaming Inspeciion aad Sigrage - Tacoming Qualily inspections are nade un all
recefved materiabs and parts. Rewnlis 4re recarden by lot and redained in f1la hy
draviing and control nuorbers Far Future reference and Lracedbility. A1Y FEE parts
dré subjected La incgwing deceplance Lests ¢ called For in PAL IS - Inroni ng
[nspection Test Tmybructions. [Incoming flight parls are Further processed in
dicordence wilh RCA 1546684 - Precontibioniag and Arceplanca Bequirsmeats for
Eleckronic Farts, with the exception that DFA amd PIND lescing is nat perfavned.
Hechanical items are inspected par PAL )6 - [ncoming Inspection Inttrucivons For
medhanical itens, PA 305 ~ [ncoming Quality Cantral nspertiian Iasleouction, and

PAl 612 - Procedure for Processing [ncoming ar Purchased Pares Oecignated lor Fhight
Use. Accepied items are delivered to Haterial Contrulled Stores asd relained

under specifisd condirans until Fabricadion ic reguired. Hon-cantarming materials are
held for Material Aeview Board |HAb) disposiiian. {PAI-X07, PAl 1QC-531).

Gourd Asugably & Teal - Prior tu the start of TVC or (LA board dasentily, all items
dfg verified Lo be carrect by Stock ruom persannel. Js Lhe Yiéms are 4ccwnglated ta
form 4 kit. Ihe items are vecilied again by Lhe LPETALOr who assembles Lha kil by
checking againsl the as—buill-pacis=list (ABPLY, DCAS Handaborp [itpeclion Puinis
are designated For 211 printed circuid, wird nrap and welded wire boers, pilus
harpess comeclors for seldering wiring, crimping, solder spbices and qualily
wirhinanship prioe lu cogting al the componenl side of boards ang sleeving af

hairne sues. '

. WL Paards

Speck Mic TWC boare avsemhly and tesi instroctions: are provided in drawing noles, and
applicable dacwients are called ool in Lhe Fabiricat ian Frocedure and Recory
IFPR-Z2040 )90 and parts last FLZZ94R1Y.  These Tnclade shufile Tve assembly nadas
2E036 K], Process Standard RTV-580 2200431, Process 5tandarg - Bonding Velcro [ape
Z2B0RBY, Specification Soldering 7280099, Specificolion Mine Flale application
1960164, Specilication -~ Crimpiag 22B06d0, Specitication - Bonding and Steking
CZAOBMY, Specilicalion - Urithane coating 22B0BI?, Specitication - lackimy Cadpound
2050 b, Specilicalian Epary Adiesive 2010985%, Specitication - Marking 22800786,
Specificaloan - Horkmanship BOZGA35, Specitication — Boading and Staking J2H0875.
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"FAELURE EFFECT
O e (TN

AATIOWM E FOR ACCEPEANCE

Tss uf +28Y Switched
Puwer g Ehe PTL.

T

L Fpwery OnfOfF Swilching.

Hu Fan=4ilt nwtion in
respgonsie Lo cpuwands.

Worsk Case:

Loss of albow PEU
crol provents
stowing the RHS.

{AZTHSPECTION {Cunlinued)

_Agsembly ang Jesi - An open box test is pertermed per TR-1T-229481%, and an
Aiceptance Test per TP-AT-279489%, inciuding wibrobi1on and fthermal vacous. Torgues
are speciiied and witnessed, draceabilily numbers are recorded avd calibraled Lpgls
ark Lheched prior 10 wse, RCA Quality and OCAS inspeciions are perforned at the
twniplebiun of speciftied FPH operatians in accordance wilh PALl-204, PAL-2Q5, PFAL 206
and Ffal 217, DCAS personnal witness TWC bulbton—up and critrcal varqouing. '

IWCA0LA Asweubly and Tpsl = Adter @ VD and an (LA have hos been Lested individually,
Lhey are nated and a3 final acceplance test is performes per FP-AT-22494819, includung
vibralion and Lhermel vacuum enviromwenls. RCA and DCAS perzoonc) monilor bhesse tacts
daid reviaw the acceptance Lest davafresalts. Thesa persvnngbl alsa inspect dor pon-
lurmdnce after alh repdir, rewdrk 408 réegasl.

Preparavion for Shwipmenl = The TYD and CLa are sepdrated prior to shipmenl slter
labricabion and tesliny is complate. Each is packaged avcordinyg Lo COTY pebter HE11
and 2880796, Frocess Staodard Fpr #ackauying and Handling gueadel ines. &1 related
diamentalion incloding assewbly drawiags, faevs List, ADPL, lest Data, elc., i
Yalbered ad held in a ducosenblal van talder assigned <pecidically ta eoch assesmbly.
Thiy talder is retained oo refereace. Ao EXOP is prepared [or cach assenbly in
diinrdom powi bl Ehe reguiranenly pf WS-25950106.  ACA §0 and ODA%S personne) wibness
crubing, packeging, packiay, aad adrekiog, aot revige the EIBF o compleleneys anyd
dilurdly.

q.1h8
S T :'._;fa'n.'r/'.
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URTT TNC/CLA T

SHUTTLE CCTW UHE M. Pl | H:ﬁﬂh+,5ﬂﬁz:
CRITICAL FTEHS L1587 FRDET P K|

EE——y

SHEEY [ o __ B

FALLURE EFFELT
OH FHD | TEN

— -

PATTONAILE FOR ACCER TAMCE

u.

Loss of +28Y Swilched
Power ta Lthe PIW.

LR
LE  Pawer DnsOfF Switehing.

loss af PIU FuncLign.

Horsl Case:
Loss of elbaw PTU

conirdl prevents
stualng the RM5.

FALLURF HISTORY

TOR - W2740 - Loy #048& - TWL SN DOB-EIZ

10R = HOHZT - bog X558

41549

Peecription: Peg-Launch Teslt Failure

Baa Level

Arbieat Environment
ngé YILE-2-01-00%! unil recurned from K50, Power was applied L0 wrong pins.
[ +2BV].

Ciusp: I[ncovrect wiring al shofble cralt harnesi. pul +28Y te JH-10 and
kiH ta -9,

Correctivg ALfygn: wWiring af shubtle harness o ke repaarred by responsible
eroanisalion.  Failure analy$is pertormed aod correcbive aclaan daken an IV
5/W OB, AL baaro~-fdaidure analysis éndicated the 1allowing parls are tp be
changed. 01, 3, b2, CRA, [RB, and R51 were replaced.

- TYL  S/H 012-50¢
YIIT1 - Log #5908 - TVE /4 GD9-502
Y1711 - Loy #5608 - TWC S/H 0BZ-502
TITIY - Log #5860 - TVC S/H 009-502
Y1 - Log w567 - IVE 5/H 014-502
TIPM — vpg #5607 - TWD S/H O1O-HB0E
IV - Log MS6R - TUD S/H 0072502
HITEZD - Lug #4578 — TvC  S/H DR0-5D3

Pescraption: Flighl Failure, Spacecrafi Lewel
frs TV Camara civcwit breaker poppod opan dering fiighl mission 5T5-3.

Cause: LCamawa low voltane sopply has &rratic syncvonization mode 3l low
Lemperalure .

Cucrective Actipg: A1Y flighl cameras were recurned bader CCASS for resmorh
and revest to ECM C-1BBI.  ECH (C-1BA1) Lo the low vallage power supplies
elimipales Lhe erralic syncronizalion problem. TWC gQroop part ao.  has been
chanyed from J294EE0-L07 10 5404 10 densle camerad thal Conlain Vow voltaye
piiwer supply nadificacran,
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UNIT TWLALA
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SHEET TA or  ___ 4§

SHUTTLE CCTY
CRITICAL [1EHS LLSI

FRIIURE HOGE AND
CAUEL

FATLLME EFFELCK
OH Eplh JYERN

EALIGHALE FOR ACCEFTAHCE

loss ol +80V Swikched
Pomer 4o Lhe PTU.

1%C

At Power OnsOEE Swililiing.

B 1k

Loss of FTU Funclioi.

Horal Cese:
Loss af elhow PTU

cuntrol prevents
skowing the RMS.

EATLLEE HISTOWY

toe -

WiTed - Log A093B — TWC /N B26-504

Bescriptipg: Flight faslure, Spacecrafl Lavel
5T5=B

Buring the Jlight vperatiens, one time when crem turned camera on they had ag
cpntroal of ALC and Gamma fonctions..
Prabl em resplvad itself by recycling power.

-Cayse: Afler ammerous aperalans, the reported condiLipn was ouplicated on Lest

Tugk -

41544
'y

set. Atler imitial tura on, canerd would nat ewcept AIC, and Gamma £oMNaANDS ..
Il wai found thal Lhe outpul of U3 Pin B CHMD F.F. rescl an AR budid way skl
ina high slate. This showld normally have been ressel low by pithar “FORY ur
bit count B8 pulses, afier initial pawer Lurn-on,

Suspell devices AZ - WG, Ubh, UBT, and WA

£grre¢ljye_ﬁclinn: Hemowed and rep!aten the Follawing parls an the AZ Board
UZE, UEL, WAD, angd WHB. Lab analysis did aot badicaled any defegk with removed
parls. Problem has nob recarre” dibter new parks wera inclallad.

AJ93% - Lag #I9%d - INC SSN 031=h80

Pescriplian:  1hghl Tailure, Spacecrafi L evel
5I5-14

Frablem reporl Puvb-00403)

Ho wideo ouipuat

Lauze: Defective Helay K-3 an the AE Bgard,

Curreclive Aclign: lavse due Lo a lureign conductsve parlicle teaporarily
Todyied bedween relay {eads sno board PO Lraces. Reloay Kol senl to product
ansuranca lub For analysis, repoct SAJO09.  Mume rous diaLrepdiL 183 HEFE
Foaad , vgne @l which were critical.

H-3521 - Lo #3016% - 1YL SPN d3B-RIB
Pescriptipn: Acceplance Test Failure
Hok Lewel
_ lhermal ¥ac - Hat Eavi .
Uecessive supply current, lasl 211 DiR/Canera |ighls and wulput wideo informatsan.
Lause: Shoried cspacitor Cld oo AG bpard,
lorreitree Acbigy: O yovwmeel angd replaced willl pew Ldput 1tar.  Priel dssurance

Tab vould vt Tk o ovawse (o1 shokled cap. [Kepord ¥ #B37TA)
Lonwrdered ramnugm 1onhure.

=

. il
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17 SHUTTLE CCTY WG HO. o234 H-SG, 4
tuEs . 4 LRITICAL L1EHS LIST 204821503
CRITICALITY 2 _ SMEET _ B  oF _ &
FA{LURE MOOE AMD FAILURE EFFECT
CAUSE 0 [HO JIEH : ; RATIJNALE FOR ACCTRTAINE
L:::rﬁ:u'fﬁ: ;[ﬁf‘hEd Mo Fan-Litt motion in .
Feipinse Lo conunands. Loss of ability to pesition the elbow camera. Possible inability 40 siow the RHS if
Lhe elbow camera physlcally interterss widh a paylesd. [F RMS cannot be slowed the
[ve Hacsk Laze: port payload bay door cannot be Clesed. Loss of crew and vehicle,

Loss of elemw PTL

conlrol prevents CREY ACTIONS

Al Fuwér DifO0E Swilihing.
’ stvwing 1he RHS.

Ferform EVA to repasition fhe elbaw comerd, use RHS motion Lo reposivion kha camera,
or jettison the RHS.

CAEW [RAI&[HG

Crew should be irained |s canlingency EWA and RHS oparabions prucedures .

. HLSSI0N CONSTEAINT

o nat awajfest elbow camers far any t1ight wheare tha payload and the olbgw Camera
tan interfere with each gther {for any pan or Lilt angle), [1 the camers musi La
Flown do apl change the Lamera positioan watlib iba interfecing payload ix deployed.




